Abstract: Synovial sarcomas are malignant tumors of mesenchymal origin, extremely rarely located in the area of the head and neck.
Introduction
Synovial sarcomas (SS) are malignant tumors of mesenchymal origin, most commonly found in the extremities of young male adults. They comprise 7-10 % of all sarcomas, whereas only 3.7% are found in the head and neck area [1] [2] [3] . Jernstrom described the first SS of the head and neck, located in the pharynx and from 1954 to 2006 approximately 175 cases of SS of this area were described [4] .
Based on histological characteristics, SS are divided into classic biphasic and monophasic, and a separate entity represents significantly rare, poorly differentiated SS [5] .
Radical surgical treatment with the postoperative radiotherapy is required, while use of chemotherapy is a matter of dispute. Definitive histologic diagnosis was made on the basis of microscopic analysis of resected tumor tissue and determination of immunophenotype of tumor cells.
Case report
54-year-old male was hospitalized due to a tumor mass located in the right upper and middle third of the neck. The gradually increasing tumor was noticed four months earlier, followed by occasional pain and tenderness in the neck area. Physical examination indicated an irregularly shaped tumor mass with dimensions of approximately 70x30mm, with poorly defined margins, moderately painful on palpation, hard -elastic in consistency, slightly movable, without skin fixation. According to the history, the patient did not suffer from chronic and acute inflammatory and noninflammatory diseases. Karnofsky Index (scale for general condition of the patient) was 90% (able to carry on normal activity, minor signs or symptoms of disease).
3D echo-sonography (3DCDS) indicated the presence of hypoechogenic and partially heterogenic formation with demarcated margins, located in the right lateral neck area, in front of the internal carotid artery (ICA), external carotid artery (ECA) and internal jugular vein (VJI) and above common carotid artery bifurcation (CCA), with dimensions of 60x36x31mm ( Figure 1 ). No regional lymphadenopathy was observed. Remaining clinical and laboratory findings were within reference limits. After the excisional biopsy which confirmed SS and routine diagnostic procedures, the final decision for surgical treatment was established.
An incision was made along the anterior border of the right sternocleidomastoid muscle (MSCM). Following preparation of subcutaneous tissue, the tumor mass which was mostly located in the carotid triangle was visualized and carefully removed. The tumor was very close to the posterior part of submandibular and lower part of parotid salivary gland, leaning on the CCA, ECA and VJI bifurcation from which it was separated by its capsule. The tumor was encapsulated, ovoid, reddish-brown, mostly with smooth surface and demarcated margins, with 8cm in maximal diameter. The postoperative course was uneventful and the patient was discharged from the hospital two weeks later in generally good condition.
The surgical specimen which was a grayish-white sample of irregular shape, 80x40x40mm, weighing 80g, nodular at section with yellowish softening areas, was sent to for pathohistological evaluation.
The tumor was microscopically formed by solid areas of polymorph oval, ovoid and rarely spindle cells, light or scanty eosinophilic cytoplasm, irregular nuclei with numerous mitotic figures (over 30/10HPF).
Immunohistochemically, the tumor cells were diffusely stained with vimentin, partially positive for EMA, CKAE1/AE3, CK8, CK18 and bcl-2, and negative for calretinin, S100, actin, CD99, LCA, CK7, CK14, CD34, p63, NSE and c-kit. Based on microscopic analysis and given the immunophenotype, a diagnosis of poorly differentiated SS was made ( Figure 2) .
Although a decision that treatment should be continued with radiotherapy was made, patient refused it.
A local recurrence with the shape of a saddle bag was noticed nine months after the surgery; smaller and bigger segments with approximate diameters of 30mm and 50mm respectively, right next to the scar, in the middle third area on the right side of the neck. Using multisliced computerized tomography (MDCT) of the neck, the lobulated tumor mass was verified in the area of lower half of submandibular salivary gland, non-homogenic after contrast and soft tissue in its structure, with relatively clear margins. The smaller segment was 25x32x25 mm in size, behind and below where the bigger one was located, measuring 34x37x35 mm, at the level of the middle third of MSCM. Both tumor segments were occupying the carotid space, compressing the jugular vein and very close to the ACE but without any certain signs of infiltration (Figure 3) .
MDCT of thorax, abdomen and small pelvis, spirometry and biochemical parameters were within reference limits.
After a tri-radiate skin incision on the right side of the neck and raising the skin flaps, the bilobulated tumor mass was noticed (Figure 4 ). The bigger segment had clear margins, a smooth surface, brown color, with 50 mm in maximal diameter, located in carotid triangle, attached to VJI, infiltrating it completely and being very close to the CCA and ECA bifurcation. The smaller part, 30 mm in diameter was located in submandibular area, infiltrating submandibular salivary gland. After visualization, the tumor was extirpated along with the VJI, MSCM, submandibular salivary gland and the lower part of parotid salivary gland. The postoperative course was uneventful.
Two surgical specimens were sent for pathohistological evaluation: the first one brown, with irregular shape, 64mm in maximal diameter, with brown-bluish spindle specimen, 50x23 mm in size, filled with blood coagulum corresponding the jugular vein segment. Tumor part was whitish at section, with glassy shine, similar to fish meat and with zones of necrosis, 41 mm in maximal diameter.
Previous diagnosis of poorly differentiated SS was confirmed using the microscopic analysis. The tumor was classified after both surgery in III clinical stage (TNM classification: pT2b, N0, Mx, G3). Treatment was continued with radiotherapy (total dose of 60Gy in 30 fractions).
Secondary deposits as well as non-resectable local relapse in the neck area were confirmed ten months after the second surgery using CT. Skeleton scintigraphy showed physiological distribution of radiopharmac. Symptomatic treatment was continued due to a generally bad condition, and eleven months after the second surgery the patient died.
Discussion
SS are malignant neoplasms for which it is assumed that they originate from pluripotent mesenchymal cells, showing partial or aberrant epithelial differentiation [5] . They usually affect deep soft tissues, ligament sheaths and extremity bursas, located near the knee in 80% of cases. Less than 5% occur inside the joints or bursas. In the area of head and neck SS are mostly located in parapharyngeal space or near the carotid bifurcation [6] . Most commonly they occur in young adults, especially in men [7] . Approximately 30% of all SS manifests during the first two decades of life, with a median age of 13 [8] . SS located in the area of head and neck have a better prognosis than those located in the extremities, with a 5-year survival rate of 47 -82% [9] .
Clinically they are usually presented as palpable, non -painful, slow growing tumor masses of variable size. They can be accompanied by pain and tenderness, acute arthritis or bursitis. Chronic contracture can occur as a consequence of trauma [10] . The most common sites of metastasis are the lungs, rarely regional lymph nodes and bones [6] . In our case, metastatic deposits in the lungs without metastatic deposits in the skeleton were diagnosed during the clinical monitoring of the patient.
After contrast application, computerized tomography (CT) often shows heterogeneous multiocular tumor with demarcated boundaries, although Rangheard emphasizes that multiocularity appears more often in the cases of local recidives which is described in our paper as well [11] . Using CT it is possible to verify potential compression of airways and calcifications which are in correlation with better chances for survival [2] . Enlarged lymph nodes are confirmed with CT in 12.5% of SS in the area of the head and neck [12] . Using this imaging method in our case, noticeable calcifications and enlarged lymph nodes were not confirmed. MRI analyses mostly show tumor shadow of intermediate signal intensity on T1 or heterogeneous shadow of variable signal intensity on T2 weighted images [13] . Hemorrhage areas, fluid level and cystic formations are often observable on MRI [1, 3] . Due to a non -specific finding, the primary role of CT and MRI is in planning the surgical procedure, radiotherapy and prognosis of the disease [1] .
Definitive diagnosis is established on the basis of microscopic analysis of tumor tissue, defining immunophenotype of malignant cells and establishing t(X; 18)(p11.2; q11.2) cytogenetic translocation present in nearly all SS.
Histologically, SS can be monophasic, biphasic and poorly differentiated. Monophasic SS have either spindle cells or an epithelial component, whereas biphasic consist of both components in a different ratio. Epithelial cells are characterized by ovoid nuclei and profuse cytoplasm, and they can form solid areas, glandular or papilar formations, or they can even show squamous metaplasia [14] . Spindle shaped cells of the tumor are relatively uniform, somewhat smaller, with ellipsoidal nuclei and ambiguous nucleoli. Cytoplasm is scanty, cell boundaries are not clear, so that the nuclei overlap. Mitoses are rare and there is no necrosis in most of the cases. The most common type is monophasic, with spindle cells and typically densely packed fasciculi. Many SS have a focal hemangiopericytomatous vascular structure. Myxoid changes are usually focal, scanty and diffuse with alternation of hypercellular and hypocellular areas and microcystic degeneration [15] . About 1/3 of SS shows focal calcification with or without ossification, which is a favorable prognostic sign [16] .
Some authors believe that hypercellularity areas, numerous mitoses and necrosis are present in the majority of SS, but they are much more noticeable in 20% of poorly differentiated SS [17] . They are characterized by flakes of dark, stained, ellipsoidal or ball -shaped cells similar to those found in other forms of small -cell tumors. Cells are rarely larger, rod -shaped with profuse cytoplasm.
It is almost impossible to establish diagnosis based on microscopic image of prepared samples stained with standard H&E staining technique. Differential diagnosis includes fibrosarcoma, leiomyosarcoma, hemangiopericytoma, malignant peripheral nerve sheath tumor etc.
They are unequivocally diagnosed using immunohistochemical method, ultrastructural findings and the characteristic cytogenetic finding of chromosomal translocation. About 90% of SS are diffusely stained with CK in epithelial and some rare cells in spindle cell component. There is a positive staining for several CK subtypes, including CK7 and CK19, which is not the case with malignant peripheral nerve sheath tumors and Ewing`s sarcoma [18] . EMA is diffuse and often positive, especially in the case of poorly differentiated SS. In certain cases, malignant cells are positively stained with EMA and negative for CK and vice versa. 30% of SS are vimentin and protein S100 positive and more than 50% are CD99 positive in cytoplasm of epithelial and membrane of spindle cells, imitating Ewing`s sarcoma [19] . Bcl-2 is a powerful differentiating marker that spreads diffusely in nearly all SS, especially in spindle cells, while negativity for CD34 excludes solitary fibrous tumor diagnosis. There is a positive staining for calponin in most of SS, negative for desmin, and occasionally there is a focal positivity for SMA.
A characteristic t(X;18)(p11.2; q11.2) chromosomal translocation represents a powerful and specific indicator for establishing the diagnosis of SS, regardless of histological type.
Surgical exscision is the treatment of choice for SS of the head and neck. These tumors show tendency to expand beyond noticeable and palpable boundaries. Radical resection of the tumor with poorly defined boundaries is difficult to perform without damaging vital structures, which is why these tumors often recur locally. Limited excision is accompanied by a high incidence of local recurrence (60-90%) during the first two years [20] . Metastases usually occur hematogenously, whereas 20% of these tumors metastasize via lymphatic channels to regional lymph nodes [21] . Dissection of lymph nodes is performed only in the cases of verified lymphadenopathy [22] .
Most authors justify the use of postoperative radiotherapy in order to control local recurrence, although SS located in the extremities are mostly radioresistant [23, 24] . In theory, the greatest significance of chemotherapy is prevention and/or postponement of the occurrence of distant metastases, although this opinion has not been proved yet [25] .
Conclusion
It is impossible to differentiate SS from other soft tissue tumors using non -specific CT and MRI analyses. Precise diagnosis can be established only on the basis of microscopic analysis and after defining the immunophenotype of malignant cells with characteristic cytogenetic findings. Therapeutic standards correspond to radical surgical excision, accompanied by postoperative radiotherapy. In the presented case, due to the specific location and size of the tumor, as well as the patient's refusal to undergo postoperative radiotherapy, local recurrence was observed. In the second stage surgery it was impossible to perform radical resection of the tumor with poorly defined boundaries. Considering the limited possibilities of operative treatment, as well as the indisputable role of radiotherapy to control local recurrence, we consider that further studies are necessary to discuss the use of chemotherapy in SS treatment in order to prevent and/or postpone occurrence of distant metastases.
